cells had large vacuolar cytoplasm and protruded into the sinusoids. An increase in the number of these cells was also seen, except in group I11 (7 days post-inoculation), where numbers declined. Cells in all three groups of pigs showed nuclear hyperchromatosis and irregular nuclear contours. Phagocytized material was consistently found in the interior of the cytoplasm (Fig. l) , and sometimes consisted of red blood cells (erythrophagocytosis). Degeneration and necrosis of Kupffer cells was marked in the second group, which may account for the lower numbers of these cells in group 111.
In all infected pigs, virus replication sites in the cytoplasm of Kupffer cells were pale areas close to the nucleus; generally, they were rounded and sometimes had fine basophilic stippling ( Fig. 1 ). Electron microscopy showed these areas to be close to the nucleus, sometimes occupying a notch formed by the nuclear envelope. They contained no cytoplasmic organelles and were surrounded by mitochondria and Golgi complexes. Inside, double-membrane structures of various sizes and shapes were associated with virus particles of different stages of maturity. Parallel arrangements of membranous structures were seen, sometimes linked to replication sites or distributed in the cytoplasm, and always related to virus formation.
Kupffer cells with viral replication sites frequently had hyperchromatic nuclei and marked invagination although these invaginations appear to be within the nucleus. Viral replication in Kupffer cells was more frequent 5 and 7 days post-inoculation.
Hepatocytes had alterations similar to those in Kupffer cells, e.g., vacuolar degeneration and necrosis. These alterations were also more marked at 5 and 7 days post-inoculation. From 3 days post-inoculation on, there were incomplete virus particles and virions in the cytoplasm of some hepatocytes. They were in organelle-free areas close to the nucleus (Figs. 2, 3). Nuclei of hepatocytes with hyperchromatosis ( Fig. 4 ) coincided, when serial sections were taken, with those of hepatocytes containing replication sites. In some areas, small groups of hepatocytes showing signs of necrosis or degeneration were close to extravasated erythrocytes (Fig.  5) .
Infiltrates of monocytes, lymphocytes, and eosinophils were in portal spaces and sinusoids. The infiltrate was more marked in groups I1 and 111, where degeneration was also more evident. Vascular changes included hyperemia, dilation of sinusoids, edema in interstitial spaces, and changes in the spaces of Disse.
Endothelial cells of sinusoids in group I11 were more electron-dense and protruded more towards the vascular core. They were swollen. These changes permitted the passage of erythrocytes into the extravascular space. Additionally, erythrocyte accumulation appeared in areas of the parenchyma where hepatocytes had degenerated (Fig. 5 ). Degen- eration and necrosis in Kupffer cells, with or without viral replication sites, coincided with the results of in vitro studies in which 90% of ASF virus-infected macrophages were ultimately destroyed by viral action. However, our morphological descriptions of replication in viral factory sites differ considerably from those of other authorsi0 in studies of macrophages infected in vitro in which lysosomes affecting virus particles (heterolysosomes) are described as factory sites.Io
We found viral replication sites to be clearly-defined areas of cytoplasm that were free of organelles but contained complete or incomplete virus particles. There is often a link between these areas and Golgi complex cisternae as well as an abundance of dense-matrix mitochondria in the vicinity of replication sites.
Replication sites in hepatocyte cytoplasm suggest that the positive fluorescent reaction described elsewhere may be due to cells of the mononuclear phagocyte system and to the hepatic parenchyma itse1f.I Replication sites in hepatocyte cytoplasm were similar to those in Kupffer cells. They tend to be large, rounded areas, and by light microscopy are close to the nucleus which stains paler than the rest of the cytoplasm with toluidine blue, periodic acid-SchiK and hematoxylin and eosin (Fig. 4) . Virus particles were never found within endothelial cells. Direct action of the virus on hepatocytes is probably responsible for the diffuse and focal necrosis seen in the liver of pigs with acute ASF.
